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First observation of an atomic level
IN the element nobelium
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Laser Spectroscopy:

“Opening up new frontiers”




T \obeliumisotopes

» Element of interest: No (Z=102)
- GS: [RNn]5f147s? 1S,
- Relatively high production cross sections

Isotope | IP Ty Nuclear reaction Production a- energy | a-branching
(s) rate @ 1pAp (MeV) (%)
(1/s)
252No 0 21 206Pb(48Ca,2n)252N0 4 8.42 73.1
*°No | (9729 | 102 | 27Pb(“8Ca,2n)?>*No 1 8.01 80
254N o 0 55 208pp(48Ca,2n)254No 17 8.10 90
255N 0 (1/27) | 186 | 298Pb(*3Ca,1n)®5No 2 8.12 61.4
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« 2 orders of magnitude less efficient excitation for scenario (b) compared
with (a) and (c)
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Eictsep/PUlse > 150 pd
Eng step/PUISE > 50000 pJ

Excimer: Lambda Dye, Lambda Physik,
Physik, LPX210i FL3001
100Hz, 200mJ@248nm UV-L
-Lense
HR-Mirrors

Excimer: Lambda
Physik, LPX220
100Hz, 200mJ@351nm
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Nd-YAG: Continuum OPO: Gwu, visiR2 (.l.") Multi-Mode Fibers

PL8050, SHG/THG BBO-OPO SHG
50Hz, 100mJ@ 355nm

OVpye > 15GHz
8Vopo= 90GHz Eictswep/PUlse > 150 pd

Eng step/PUISE > 50000 pJ

Excimer: Lambda Dye, Lambda Physik,
Physik, LPX210i FL3001

100Hz, 200mJ@248nm
UV-Lense

Dye, Lambda Physik, \ 7 = '
FL3002

HR-Mirrors

Excimer: Lambda Dye, Lambda Physik,
Physik, EMG104MSC FL2001

100Hz, 100mJ@248nm

Dye, Lambda Physik,
FL2002

Excimer: Lambda
Physik, LPX220

100Hz, 200mJ@351nm ) ]
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© " excitation scheme & predictions
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* Laser spectroscopy of elements beyond fermium is possible!

» The detected resonance corresponds to the strongest ground-
state transition in the nobelium (Z=102) atom, the 'S, - P, -
transition.

» An overall efficiency of about 7 % was achieved for the
isotope 2>“No.
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state transition in the nobelium (Z=102) atom, the 'S, - P, -
transition.

» An overall efficiency of about 7 % was achieved for the
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* Few Rydberg states near the IP were observed (data analysis
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» Hyperfine structure and isotope shift measurements were
successfully performed for the isotopes 2°3No and 252-2>4No,
respectively (data analysis in progress).

FUTURE:
» More Rydberg studies in nobelium
* Laser spectroscopy of the element lawrencium (Z=103)...
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